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1
MOTOR NOISE REDUCTION STRUCTURE
FOR DUST COLLECTOR, AND DUST
COLLECTOR

This is the U.S. national stage of application No. PCT/
CN2015/098647, filed Dec. 24, 2015. Priority under 35
US.C. § 119(a) and 35 U.S.C. § 365(b) is claimed from
Chinese Application No. 201510081910.1, filed Feb. 15,
2015, the disclosures of which are also incorporated herein
by reference.

FIELD

The present application relates to the field of cleaning
apparatus, and more particularly, to a motor noise reduction
structure for a dust collector, and the dust collector.

BACKGROUND

With the development of society and the continuous
improvement of people’s lives, dust collectors as household
cleaning apparatuses have been used in more and more
families. A dust collector is an electrical appliance which
utilizes a motor to produce an air negative pressure in a
sealed housing so as to suck dust or garbage. Currently, main
functions of the dust collector are to collect and clean the
dust and garbage on the ground, on a carpet, or the like at
home.

With the development of technology, the functions of the
dust collector are improved, and the power of a motor of the
dust collector is gradually increased as well. Since the
low-frequency noise of the dust collector mainly comes
from the vibration in the rotation of the motor, the noise of
the dust collector is also increased as the motor power of the
dust collector gradually increases.

Chinese Patent No. 201420068907.7 discloses a motor
noise reduction structure. In this patent, a motor is supported
in a motor cover mainly through an elastic support sheet,
which achieves shock absorption for the motor. Since the
elastic support sheet and the motor are connected by means
of screws, the contact between the elastic support sheet and
the motor and the contact between the elastic support sheet
and the screw are apt to loose after a period of use, thus the
overall noise reduction effect is reduced. The Chinese Patent
No. Z1.201420068273.5 discloses a motor noise reduction
structure. This patent mainly utilizes an elastic support sheet
and an elastic cushion to achieve shock absorption of a
motor. Similarly, this patented technology also has the above
issue. Chinese Patent No. Z1.201420172065.X also dis-
closes a motor noise reduction structure, which utilizes a
compression spring to support the gravity of a motor,
thereby addressing the issue of loosening of contact between
the elastic support sheet and the motor in the above patents.
The patented technology employs the compression spring to
support the motor and in a normal operation state, the
compression spring is compressed under the gravity of the
motor, however, since there will be a circumferential rota-
tion force as the motor is rotating, and the main elastic
deformation direction of the compression spring is along the
direction of gravity, the compression spring may be sub-
jected to a force perpendicular to the direction of gravity in
the case that a circumferential rotation force is generated,
thereby causing the compression spring to be deformed by
the influence of the circumferential force. Furthermore,
since the reset capability of the deformation of the compres-
sion spring in the non-gravity direction is weak, the motor
may swing in the circumferential direction under the influ-
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2

ence of the circumferential force, thereby resulting in poor
overall noise reduction effect.

SUMMARY

In view of the deficiencies of the conventional technology,
a motor noise reduction structure for a dust collector and the
dust collector are provided according to the present appli-
cation, which achieve a better motor noise reduction effect.

In order to achieve the above object, the motor noise
reduction structure for the dust collector is provided accord-
ing to the present application, and the noise reduction
structure includes:

a mounting part configured to mount a motor to the dust

collector; and

an elastic component configured to apply a pulling force

to the motor, wherein the elastic component has one
end connected to the mounting part and another end
connected to the motor, and the pulling force counter-
acts the gravity of the motor.

Optionally, the number of the component is at least two.

Optionally, the components are uniformly distributed in a
circumferential direction of the motor.

Optionally, an included angle between the direction of the
pulling force and a horizontal plane ranges from 10 degrees
to 85 degrees.

Optionally, the mounting part includes a motor cover or
other components in which the motor is mounted.

Optionally, the motor cover includes an inner motor cover
and an outer motor cover. The inner motor cover and the
outer motor cover form an accommodation space for accom-
modating the motor. The elastic components are connected
to the outer motor cover or the inner motor cover

Optionally, the elastic components are connected to the
inner motor cover.

Optionally, a lower portion of the motor is suspended in
the inner motor cover.

Optionally, the elastic component is a tension spring.

A dust collector is further provided according to the
present application, which includes the motor noise reduc-
tion structure as described in any one of the above aspects.

As can be seen from the above description, the motor
noise reduction structure according to the present applica-
tion is provided with an elastic component, and the motor is
suspended by the elastic component, and the elastic com-
ponent is in a stretched state regardless of whether the motor
is in a rotating or non-rotating state, thus the elastic com-
ponent does not have an elastic failure state. Moreover, the
stretching of the elastic component is always in a main
deformation direction of the elastic component, such that the
elastic component has a relatively strong reset capability and
can effectively suppress the circumferential vibration of the
motor, thereby achieving better noise reduction effect by
means of the motor noise reduction structure of the dust
collector according to the present application.

BRIEF DESCRIPTION OF THE DRAWINGS

For more clearly illustrating embodiments of the present
application or the technical solutions in the conventional
technology, drawings referred to describe the embodiments
or the conventional technology will be briefly described
hereinafter. Apparently, the drawings in the following
description are only some examples of the present applica-
tion, and for the person skilled in the art, other drawings may
be obtained based on these drawings without any creative
efforts.
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FIG. 1 is a schematic view showing the structure of a
motor noise reduction structure according to an embodiment
of the present application.

DETAILED DESCRIPTION

For persons skilled in the art to better understand the
technical solutions in the present application, the technical
solutions in the embodiments of the present application will
be described clearly and completely in conjunction with the
drawings in the embodiments of the present application.
Apparently, the described embodiments are only a few
embodiments rather than all of the embodiments of the
present application. Other embodiments obtained by the
person skilled in the art without any creative efforts based on
the embodiments of the present application should fall into
the scope of the present application.

Reference is made to FIG. 1. A motor noise reduction
structure of a dust collector according to an embodiment of
the present application is shown in the FIGURE. The noise
reduction structure includes a mounting part configured to
mount the motor 2 to the dust collector; and an elastic
component 3 configured to apply a pulling force to the motor
2, the elastic component 3 has one end connected to the
mounting part and another end connected to the motor 2. The
pulling force can counteract the gravity of the motor 2.

In use, the motor noise reduction structure according to
this embodiment is placed in a housing of the dust collector
to assemble and form the dust collector. When the dust
collector is in an unused state, the motor 2 is in an inop-
erative state and is suspended by the elastic component 3,
causing the elastic component 3 to be in a stretched state.
When the dust collector is in a use state, the motor 2 is in an
operative state and generates a certain torque, causing the
elastic component 3 to be subjected to a certain degree of
stretching on the basis of the original elongation, that is,
there is a secondary stretching. Since the secondary stretch-
ing is still in a main elastic deformation direction of the
elastic component 3, the elastic component 3 has a relatively
strong reset capability for the secondary stretching, thereby
effectively overcoming the circumferential vibration caused
by the operation of the motor.

As can be seen from the above description, the motor
noise reduction structure according to the present applica-
tion is provided with the elastic component 3, and the motor
2 is suspended by the elastic component 3. Thus, the elastic
component 3 is in a stretched state regardless of whether the
motor 2 is in a rotating or non-rotating state, thus, the elastic
component 3 does not have an elastic failure state. More-
over, the stretching of the elastic component 3 is always in
the main deformation direction of the elastic component 3,
and the elastic component 3 has a relatively strong reset
capability and can effectively suppress the circumferential
vibration of the motor, thereby achieving better noise reduc-
tion effect by means of the motor noise reduction structure
of the dust collector according to the present application.

Reference is continuously made to FIG. 1. The mounting
part is configured to mount the motor 2 to the dust collector
through the elastic component 3 and may provide a con-
necting position for the elastic component 3. Specifically,
the mounting part may include a motor cover 1 as shown in
FIG. 1. Of course, the mounting part may also include other
components in which the motor 2 can be mounted, such as
a rib plate or lug plate, which is located in the housing of the
dust collector and connected to the elastic component and
may be used as the mounting part, so all the components
capable of mounting the motor 2 to the dust collector can be
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used as the mounting part. In this embodiment, the motor
cover 1 may be a preferred solution of the mounting part.

The motor cover 1 may be in a hollow cylindrical shape
overall and is configured for placing the motor 2. Specifi-
cally, as shown in FIG. 1, the motor cover 1 may include an
inner motor cover 4 and an outer motor cover 5 which may
be arranged up and down in a vertical direction, and the
outer motor cover 5 and the inner motor cover 4 may form
an accommodation space for accommodating the motor 2.
The outer motor cover 5 may be covered above the inner
motor cover 4 with a sealing ring 6 arranged therebetween,
thereby sealing the connecting place therebetween. The
elastic component 3 may be connected to the outer motor
cover 5, or may also be connected to the inner motor cover
4. This application is not limited thereto.

As shown in FIG. 1, in a preferred embodiment, the
elastic component 3 may be connected to the inner motor
cover 4. The joint between the elastic component 3 and the
inner motor cover 4 can be close to the connecting place
between the inner motor cover 4 and the outer motor cover
5. Further, a lower portion of the motor 2 may be suspended
in the motor cover 1, thus a certain distance between a lower
portion of the motor 2 and the bottom of the motor cover 1
is maintained. This distance may allow the motor 2 to vibrate
up and down in a certain range. Of course, additional
cushioning members (such as a shock absorption pad, a
spring member, etc.) may be provided between the tail of the
motor 2 and the motor cover 1 to achieve corresponding
shock absorption effect.

In this embodiment, the solution in which the lower
portion of the motor 2 is suspended in the inner motor cover
4 is a preferred solution, and only the elastic component 3
is required in the preferred solution, so the cost is low.
Furthermore, in this preferred solution, the lower portion of
the motor 2 is not in contact with the bottom of the inner
motor cover 4, and the motor 2 is connected to the motor
cover 1 only by the elastic component 3 to achieve resilient
shock absorption, in this way, the vibration of the motor 2 is
transmitted to the motor cover 1 only by the elastic com-
ponent 3, thereby obtaining better shock absorption and
noise reduction effect.

The elastic component 3 connects the motor 2 to the
motor cover 1 and suspends the motor 2 in the motor cover
1 by pulling the motor 2. The elastic component 3 achieves
the purpose of shock absorption and noise reduction for the
motor 2 during the rotation of the motor 2 by its own
resilient recovery capability. In order to achieve better noise
reduction effect, the elastic component 3 may be a tension
spring. The tension spring has one end connected to the
motor cover 1 and another end connected to the motor 2. The
tension spring can be connected to the motor cover 1 and the
motor 2 in many different ways, such as by welding or
detachable connection, and this application is not limited
thereto. Moreover, the position where the elastic component
3 is connected to the motor 2 may be a side wall of the motor
2, and the motor 2 may be restricted in the motor cover 1 by
the pulling of multiple elastic components 3.

In a specific embodiment, in order to ensure the motor 2
to be located at the center of the motor cover 1 without
tilting, the number of elastic components 3 may be at least
two. The number of the elastic components 3 can be set
flexibly depending on practical production requirements, as
long as it can ensure that a resultant force of the elastic
forces of the elastic components 3 can counteract the gravity
of the motor 2.

Of course, the number of the elastic components 3 is not
the more the better, and in practical production, the optimum
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number is the number that ensures the noise reduction effect
of the motor to be best. Further, the elastic components 3 can
be distributed around the motor 2 in various manners. For
example, four elastic components 3 may be uniformly
distributed in a circumferential direction around the motor 2,
or multiple groups of elastic components uniformly distrib-
uted around the motor 2 with each of the group including
two elastic components. In this embodiment, a better imple-
mentation is that the elastic components 3 are uniformly
distributed around the motor 2 in the circumferential direc-
tion, thus better noise reduction effect of the motor 2 is
obtained.

Further, reference is continuously made to FIG. 1. An
included angle between the direction of the pulling force and
a horizontal plane ranges from 10 degrees to 85 degrees, and
the included angle can be selected flexibly depending on the
practical production condition. In order to form the included
angle, each of the elastic components 3 may be arranged in
a radial shape in a direction from the end connected to the
motor 2 to the end connected to the motor cover 1. Taking
the elastic component 3 being connected to the inner motor
cover 4 as an example, the elastic component 3 is extended
outwardly in a direction from the end connected to the motor
2 to the end connected to the motor cover 1 and is in a radial
shape. By being provided with the included angle, especially
in the case that the elastic component 3 is a tension spring,
the motor noise reduction structure is more convenient to be
manufactured. Furthermore, the pulling force applied by the
elastic component 3 to the motor 2 is pointed outwardly,
which provides a better restoring force for the vibration and
the rotation generated by the motor 2 when the motor 2 is in
operation, thereby obtaining better shock absorption effect.

A dust collector is further provided according to an
embodiment of the present application, which includes the
motor noise reduction structure as described above.

In use, when the dust collector is in an unused state, the
motor 2 is in an inoperative state and is suspended by the
elastic component 3, causing the elastic component 3 to be
in a stretched state. When the dust collector is in a used state,
the motor 2 is in an operative state and generates a certain
torque, causing the elastic component 3 to be subjected to a
certain degree of stretching on the basis of the original
elongation, that is, there is a secondary stretching. Since the
secondary stretching is still in the main elastic deformation
direction of the elastic component 3, the elastic component
3 has a relatively strong reset capability for the secondary
stretching, thereby effectively overcoming the circumferen-
tial vibration caused by the operation of the motor.

As can be seen from the above description, the dust
collector according to the present application is provided
with the motor noise reduction structure, and the motor 2 is
connected by the elastic component 3 of the motor noise
reduction structure and is suspended by the elastic compo-
nent 3, thus the elastic component 3 is in a stretched state
regardless of whether the motor 2 is in a rotating or
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non-rotating state, and therefore, the elastic component 3
does not have an elastic failure state. Moreover, the stretch-
ing of the elastic component 3 is always in the main
deformation direction of the elastic component 3, thus the
elastic component 3 has a relatively strong reset capability
and can effectively suppress the circumferential vibration of
the motor, thereby achieving better noise reduction effect by
means of the dust collector according to the present appli-
cation.

The basic principles, main features and advantages of the
present application have been shown and described herein-
above. It should be understood by the person skilled in the
art that the present application is not limited by the above-
described embodiments and that the descriptions in the
above embodiments and the description are only for the
purpose of illustrating the principles of the present applica-
tion. Various variations and improvements may be made to
the present application without departing from the spirit and
scope of the present application, and all those variations and
improvements fall within the scope of the present applica-
tion. The scope of the present application is defined by the
appended claims and their equivalents.

What is claimed is:

1. A motor noise reduction structure for a dust collector,
comprising:

a mounting part configured to vertically mount a motor to
the dust collector, the mounting part comprises a motor
cover, the motor cover comprises an inner motor cover
and an outer motor cover, and the inner motor cover
and the outer motor cover form an accommodation
space for accommodating the motor, and a lower por-
tion of the motor is suspended in the inner motor cover
to allow a certain distance to be maintained between a
lower portion of the motor and the bottom of the inner
motor cover; and

at least two tension springs configured to apply a pulling
force to the outer motor cover,

wherein each of the tension springs has one end connected
to the mounting part and another end connected to a
side wall of the motor, and the pulling force counteracts
the gravity of the motor, each of the tension springs is
further stretched when the motor is in an operative
state, which effectively overcomes the circumferential
vibration caused by the motor,

wherein an included angle between the direction of the
pulling force and a horizontal plane ranges from 10
degrees to 85 degrees.

2. The motor noise reduction structure according to claim

1, wherein the tension springs are uniformly distributed in a
circumferential direction of the motor.

3. A dust collector, comprising the motor noise reduction
structure according to claim 1.

4. A dust collector, comprising the motor noise reduction
structure according to claim 2.
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